
z > *  
d 

I 
National Aeronautics and Space Administration 

Goddard Space Flight Center 
Contract No.NAS-5-12487 

c 

2-u- T 

ST - PF -AI - 10648 

DIRECT MEASUREMENTS OF DAYTIME AND NIGH'ITIME 

PROFILES OF CHARGED PARTICLE CONCENTRATION BELOW 80 KM 

by 

Yu. A. Bragin 

(USSR) 

N 6 7 - 3 6 2 3 2  
0 

I (ACCESSION NYMBER) (THRU) 
L 

> 0 E 
t (CODE) - - 
u 

(CATEGORY) 
z 

(NASA OR OR TMX OR AD NUMBER) 

13 SEPTJ3BER 1967 



. 

ST -PF -AI - 10648 

DIRECT MEASUREMENTS OF DAYTIME AND NIGHlTIME 
PROFILES OF CHARGED PARTICLE CONCENTRATION BELOW 80 KM 

Kosmicheskiye Issledovaniya 
Tom 5, vyp.3, 78-79, 
Izdatel'stvo "NAUKA", 1967. 

by Yu. A. Bragin 

This note discusses 
minima of ion concentrat 
of daytime and nighttime 

certain possible causes of formation of local diurnal 

profiles of charged particle concentration below 80 lan. 
ion in the stratosphere on the basis of measurements 

* 
* * 

As a rule, the devices installed in geophysical rockets are applied in 

The impos- 
a single experiment. 
vation of all the nodes of the measuring complex after landing. 
sibility of recurrent measurements of charged particle concentration by means 
of one and the same device [l, 21 compelled us, sa far, to be prudent when in- 
tepreting the obtained results. 

The retrieval system does not assure the total preser- 

In April 1966, we succeeded to measure at middle latitudes in the USSR 
the daytime and nighttime profiles of charged particle conccntration below 
80 lan using the same device. During a recurrent night launching the entire 
measurement apparatus and the power fed were identical tothose of the first 
daytime launching. 
tion is described in [l,  21.  The interval between nighttime and daytime measu- 
rements constituted 6 days. The Sun was quiet. 
were practically identical in both experiments (the greatest difference bet- 
ween the trajectories did not exceed 2 lan). 

The results o f  measurements are shown in Fig.1, where N+ is the concen- 

The method of measurements of charged particle concentra- 

The ballistic characteristics 

tration o f  ch:irgd particles of same sign, for cxample, positive ions. 

The proiile of daytime concentration of positive ions (19 April. 1400 h. 
local time) was plotted by experimental points represented by clear circles. 
The doublecircle in the upper part of the graph indicates the measurement 
obtained over the ascending part of the trajectory. The night profile is 
drawn by black circles and corresponds to the concentration of positive ions 
measured When determining the absolute 
values of concentrations, a twofold error is possible, and the relative er- 
rors are determined by the scattering of points in the graph. 

gn 25  April at 2330 hours local time. 

* PRYAMYE IZMERENIYA DNEVNOGO I NOCHNOGO PROFILEX KONTSENTRATSII 
ZARYAZHENNYKH CHASTITS NIZHE 80 KM. 
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Analyzing the curves of ion concentration dependence on altitude at 

1) the earlier noted ion content in the stratosphere is confirmed [l], 

daytime and nighttime, it is possible to conclude that: 

namely, maximum at approximately 10 - 40 km and minimum concentration in 
iipproxiinatcly the 50 - 70 km range; 

2 )  thc night profile of ion concentration has a maximum approximately 
Iwtwccw 10 ;ind 4 0  hii and i1 minimum between 50 and 70 km; 

31 thci-c ;ire in daytime and below SO km local minima of concentration 
against ;I Ixickground of charged particle concentration in the stratosphere and 
iippcr troposphere ; 

mor 
4 )  below 70 and 20 Ian there are fight ions in nighttime than in daytime; 

6 )  above 20 km a sharp decrease of ions, local, as well as general, 
5) above 70 km there are more c h arged particles in daytime than at night; 

is noted at daytime by comparison with the nighttime in the upper part of 
the stratospheric maximum. 
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In other words, the last two experiments have confirmed the fundamental 
correctness of the conclusions arrived at in [l - 41. It was noted in these 
works that the emergence of a stratosphere ionized layer is due to the ioni- 
zing action of secondary cosmic rays, the intensity of which is maximum between 
10 and 30 lan. 

The general decrease of ion concentration below 70 km is explained by the 
increase of the effective recombination coefficient as a result of the photo- 
detachment process of electrons from negative ions [4 ] .  It is assumed i n  [4] 
that O2 is the prevailing negative ion below 70 Ian and it is admitted that the 
so called " 0 2 -  model" stands. 
minima of ion concentration in the stratospheric ionized layer by the photode- 
taclunent process; however, in this case one is led to utilize in the calcula- 
tions such attachment and detachment coefficients, which are currently contro- 
versial. 

In principle it is possible to explain the local 

The appearance in daytime of local minima of ion concentration below 50 Ian 
requires an explanation. 
only for the 60 - 80 lan range) that the recombination coefficient may rise 
sharply because of the presence in the atmosphere of dust particles. Laboratory 
measurements show that the same takes place in the presence of water vapors [6]. 
We shall add to this that, inasmuch as the regime of device's operation is not 
calculated for the registration of heavy ions (charged particles of dust and 
water), it may ensue that the detected local minima constitute regions where 
heavy ions prevail. It is also possible that the formation of local minima is 
somehow linked with the fact that the latter are disposed at places with maxi- 
mum ozone content. 

The assumption was ventured in [SI (though in truth 

Such are certain possible causes of formation of local diurnal minima of 
ion concentration in the stratosphere. 

The author is grateful to V. A. Nechtu and the group of his co-workers 
for the initiative work in materializing the experiment. 
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